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— K 5=- h 7^>Jl-7> ; EX'7A5 = - h 7/\P^l/- K MJXf Jl.7$> • fh 
^/\U**ymmk, b U 7^Jl/7 5 > • =t h 7AD*M#- N, N ' 

l, 2-y7s;i^> - t- h^/Na^^^$g#:*fc«^ne>©t/i-rn^ 

4. i§£^J;oTte, (a) H±l<7)frljjn, (b) M*§coEpjj[h (c) MW&tt 
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HPilWVyi- y ^fcgltfMmesogenic moieties) 

o 

, 011*. fcf, ^l»M^2ii», 1I&^*5J:UE^S^UT^>^ ; 

; x#^^«JI&#Jd# ; *3J:tf, Cine»oa><rOijift*-&fe-B:t«fcoTfft>n*. 
* X £ Ai&aWbM * jJPjiT § «t <h *> £®f t £*SH f:^7T5/:J6t: gsftn $ tl 

V 

<D#M V vxX y ^M^iTf <h JfcR UT, / V vxX y ?&ap#<&^ 

^WT^x^ + ^mM^ct^^J^^b^M^tJ^, ^©SgfbBjflBfc*! 
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m&j&n \z mm m * r s-r . 

mtm. tzzzfiz* ^<Dtz.*b<D'pt£< im<Dmitmmmm^^ pu<t 

x->7^^^(mesogenic moiety) #r£fc«fci5IliB;&:*S'&*b£li« 

ftfe$£<7){£ffl te, /yyi-7^ftX^ ^»fl&*5 «t IS/ £ ;* V >> x - y * & 
fig te$J £ ^Sti * & te^ASf -5 st> iz {£m £ n § MSrS^ ^cfcDiSK-rs^ch^lf 

> fiM{bPlpM<7j{£ffi£MLT\ $Mtt5&<efc&$n<5. *V*Jx. — y>?1z 

ffiftz^mT&mt^mfcm.f&MizttLTmmmmmj&zn, mitm&mm* 

, #M V v x - >y ^7 £ ^ W "T £ fiSHb *J CMl/TH&nSfeOJ; 

*&w<d i -zxDMmiz&^xu, 

(B) tuKx^^^^flg^MT§ / >^< tfe lffltfWfcSiJ ; *5«fctf, 

(C) it) 1 acDfig{bPgnMl!*^'a 

/£t> (A) (B) ®'M<t'bl^ < '>ft<Hl^^Vyii7 

f/i^mn, mit'BsmmMwiz&Zo 
#121313 <z>s b^^iitt, ftuSSfii{bnrftg^M^^\ ( i ) figfbfe l < tt^aa 
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T^mj, (i i) mit?bL<temi£-tZ>ffl. Sfctt, (i i i) ®{fc i bl/<M 



ilT^BU^ctOT^, (a) H^TOU (b) (c) J8E#£fctt 
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«y<7 vZBttit, #TE^J<0ltll!^fl5«iiT**. /Vyi->^i 

l^fflggte, R. A. Meiss(ed.)and C. K. Ober (ed. )i;j;oT, Liquid Crvstallin 
e Polymers , ACS Symposium Series 435 (1989) on pages 1-2: \Z& l^T£ b . 

'Vkcovtm t coma) & & nvA mzmm £ ntzmfam £*-t#ik ^srr ^ \z 
mi±~mzmmznT^z>mm~i:&z> 0 --^^fctezi^cDtem&^^v^/t 

P^ttT&D. -ffc^*., ^tieottltt, ^fT5]-|4 (di recti on) cDHIfcT 
" ^Vyi- ^^^l/^ffll§c7)$ b^^^^tt, Polymeric Liquid Crysl 
als, Alexandre Blums tein(ed. ), (1983) on pages 2-3 : (I^btl^o 

Z> : : ^(axiaDCDtb-^iafj:^^, ^J*J£\ 1, 4-7i-l/>. 

>L>*£^ {$*J7L«\ -COO-, -CH=CH-, -N = NO-, -N = N-3£, 

"®{bBjBg^ (curable)" <h "MHfc RJit£& (Ihemset table) " £a?fflf§kL 

(cured)" *5«fctf "mmtZftZ (thermoset) " i^JBg&te* ± 

fc&mLTmmmtLTmmtsn&o "mmittsnz" t^?mm\t, l.r. whi 

tt ington(3 «fc oT Whi 1 1 ington' s Dictionary of Plastics (1968) on page 239 
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*M«Tl£fflir& "BWCD(B-st aging)" £fctt "B» (B-staged)*' 

tmm) tftkUfcCii&mTo "BMr(B-stage)" t^ommte. The Society 
of the Plastics Industry, Inc.f^oT, The Epoxv Resin Formulators Tra 
ining Manual , (1985), on pages 270-27HI : 

*0J!^ffl»T-^ffl-r^ "^t/^^tt<7)(weak-nucleophilic)" i:</^ffli!i§te, C. 
G. Swain and C. B. ScollfcefcoT J. Am. Chem. Soc. 75, 141 (1953) K:fE$c£ 
nT^^ct^fC, -fefoj; 2. 5 *#t<D^M "n" , »Sl 

* w t- si ffl -r s m «, j: o <g t/Ma t «t o a mot «h © tc 4>& < £ %, 2 # 

(ft (©StPHd^ffi-T* t -5 ^OTt. 1 Wi©^Mi:fe tt-STOitt^ b ±^fi 
^TO^TOfiS'&tr. 0J£bT, j£#©fi#, 0*Jx.te\ 1-9 0, £F£L<te 
, 2 0-8 0, ££>K:$f?£L<teL 3 0-7 0 (hl^^HH fit, 1 
5-85, 22-68, 43-51, 3 0 - 3 2 mifi*Wm9iZ& ^TmBlzm. 
X-±tft>tlZ>Z.£$:MmTZ> 0 1*«WIC»1,TH l3M£tt, 0. 1 

0. 2Tr&£ 0 L^U BWfcWIfflSttiKwafc^LTtt, 1MH 0. 0 0 0 0 
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1, 0. 0 0 0 1, 0. 0 0 1, 0. -OlSfcHO. 1 T&££#A<2>(E>^il^ 

ma 

^S^Nos. 4,594,291; 4,725,652; 4,925,901; 4,946,817; 5, 1 34, ; 239 ; 5, 14 

0,079*5^5, \M,4mzm^ztifzbcDfrmi<f6n. :nbd ^t, ##<d/t 
Tmmznz>ibCD-e&z> 0 

[ ( L) 3-Z - ( L) ,] ta W"V [ (L) 2 — Z — (L) s ] f " 
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£*:l±, [ ( L' ) ,-N-L] * W- 

#Ltt, $ftftfc:, l~18ft ffSKtt, 1~#J12{@, ££>tc£? 

*l<&, i~fa9«<&&^jGic : ?£>rrs/vr KD*;nf;us*fctt^FfStt«isi 

fttf) lTO±(Djjf(f ^WlT^^^a^^L ; #L'tt, 
«LT&9 ; Ztt, U>, Kf^fctthit^O ; Wte, p^^ttCDT 

—:*->, ff^KH BF*~, BCU-. NO,", F~, C1-CH 2 -CH 2 - 
COr, HO-CH,-CH,-COr, SbF 5 -, SbCU". -AsF*" As 
CU", FP (O) 2 (OH) (F) 2 P (O) 2 ~, F 3 B (OH) " F 2 B ( 
OH) 2 ", C 1 P (O) 2 (OH) ~~C& 0 , £btC»£L<ta, B F 4 ~, BC 1 
4 -T^)D ; z ZO^fiBfctt^pL, fit: □ £fc« 1 £W L ; q «, 7-^> 
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^AO^U-K x?^ (hU hU-JW *X*r^7Af h 7AD#I/- K x 

ym$W* N, N' ->>*3\>P-1, 2-y75;x^>-fh7AO*» 

1^»^cO, 0. 00005-0. lmoltt*$, £?£L<«, 0. 0 0 0 0 5 
~0. 0 5molftfej«, L < «, 0. 0 0 0 1 — 0. 0 3 molMi® £-^A<5 

«EYfc«IMStttK^XjR+'>H 1 ^g^fcO 0. 0 0 0 0 5 moi&rFvmmmtsn 

figlbPenM^x^^^ KlSISfcOO. 1 mo I £±HJ5»&ffl Ztl&m, 

«kH. X^+yFSH fOKi, ^^fcteglliJQfH^&S^te- CO-O-l 

^ »SL<«» 7>y*. &3lt3:fc«t£St, xhDSfTli$nt^TfcJ;< 
, li«kt)^H- (0-CHR a -CHR a ) , 

-S [it*, &R a *te, JftSttC, 7jc^, Sfctt, 1 ~ 2 IS(7)^3gJM^ €r^Wf 
5 7MJl/t)K(i/\D7Jl/+MT$.i9 > fcfcU 1 M(DR"S=(Dfy&/\H 7 
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£?£L<tt, 1-10, itfe»£L<«, 1~5^WTS. ] £^W-f£ft"&#J 
CO 

U yyjl'XXfJUTabSo 

jg^^X7j?^x«tllftt, ^©-^1, IK III, IV, V, VI, VI 
I , VIII, I X£fc«X : 
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[it*, ^Rtt, Sfcftfc:, 7j<^, 1~10{@, ^^L<tt, 1 ~ 4 flSI 

©K^MTSr^T* Hffitf)/W KP*j|/t'Jl/feb<tt/W KP*;Utf;U^+->aE 

»£fcte-CO-R 2 ST$>D ; R 2 te, /J<*, Sfett, 1-1 0 {[SK ffJKH 

*fcttl*#L ; #Att, SftAfc, l-2 0i, 1~ 

6m<Dfcmm^&^z2m<D/\^ \*njj)\,\i)],&, -o-, -co-, -so 

~> -SO,-, - S -S-S-, -CR'-CR 1 -, - C = C~, -N = 
-CR' = N-, -N-CR 1 -, -O-CO-, -CO-O-, - S -C 
O-, -CO-S-, -NR'-CO-, -CONR 1 -, -CR'=N-N=C 
R 1 — , -CO-CR'-CR 1 -, -CR^CR'-CO-, -CO-0-N= 
CR 1 -, 
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-CR' = N-0-OC-, -CO-0-N = CR', -CO-NR'-NR'-O 
C-, -CR' = CR'-0-CO-, -CO-0-CR' = CR'-> -O-CO 
-CR' = CR'-, -CR' = CR'-CO-0-, - (CH R ') n - -O-CO 
-CR' = CR'-, -CR' = CR'-CO-0- ( C H R 1 ) „- -, - (CHR 
') „- -CO-0-CR' = CR'-> -CR' = CR'-0-CO- (CHR 1 ) „ 
- , -CH 2 -CH 2 -CO-0-, -0-CO-CH 2 -CH 2 -, -C = C-C 
= C-, -CR^CR'-CR^CR 1 -, -CR' = CR'-C = C-, -C = 
C-CR' = CR'-, -CR' = CR 1 -CH 2 -0-CO-, -CO-0-CH 2 
-CR' = CR'-, -0-CO-C = C-CO-0-, -0-CO-CR' = C 
R'-CO-O-, -0-C0-CH 2 -CH 2 -C0-0-, -S-CO-CR, 
= CR'-CO-S-, — CO— CH 2 — NH— CO — , -CO-NH-CH 2 - 
CO-, -NH-C (-CH,) =CH-CO-, -CO-CH= (-CH») - 
NH — , -CR' = C (-C1) -C (-C1) =CR'-, -CR' = C ( 
-CN) -> -C (-CN) =CR'-, -N = C (-CN) - C (-CN 
) = N-. -CR' = C (-CN) -CO-O-, -O-CO-C (— C N) = 
CR'-, 

o o o ? ? 

it f t * 

-N-N- -NrCR 1 - -CRl=N-, -NH-CO-CH=N-, -N^CH-CO~NH- , 
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-<JQL N ^~"< -HC=l^J=CH-, - C " N V_/~ C ~' 

-<>• <>■ -O-O --0- 
0--0- -0-- -O-- ^. 
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— <A J ) 




I 
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(A 1 ). 



2fifiO/\-r KD*JI/tr;U3lT*0 ; A" l~6i> !iff L<tt 1~2 

CO-, -o-co-, -co-o-, -CO-S-, - s -co-, -co- 

NR'-tita-NR'-CO-Tft!) ; ftR'H m&\Z. zKsSS, 1~ 



(17) 



#W9 - 5 0 8 9 3 6 



iz, zklt, l-3fl0K$gf $ft§i«©M HD^jl/tVUT^. 

<0 ;&R 5 «, miHz, 7km, Sfctt, l-10fi, £?£L<te, l~3fla<D^ 

te, t£*3:Jfctt&*T&D ; €-R s «, /Kill, £fc«, l~6fll, ff£ 

□ *;nf;PST*o ; &R 7 te, i~6{ffl, i~2f@cDj^ 

llf^ftl) Hiffi©A-r Ko*;nf;pST*0 ; Q«, jSS*S-&, -CH 2 - 
S-CH,-, 



Tr$><0 ; mte, filO. 0 0 1~6> ffSKtt, 0. 01~rj3^L;m' tt 
, #1-10, lifSKH l-4^tL;n' (1 |1 Jfctt2$fL ; n" 
«, ¥^tl-10*fL: ptt, HfD~30, £?£L<te, -tfD~5£WL 
; p 1 te, M 1 ~ 3 0 , $f S L < «, 1-3 £WT£<, ] 

. SI> II, III. IV, V, VI, VI ] I, I X*5j;tfX©^#8!trau 
£fc, N, 04oct^S^b31^$n^) lfl!J^±c7)^7 : -D^^?:^^-LT : focfc^ 0 



043<fctfS <£9il#l$ftS 1 iW±W^f nlf * M UT fc«fc ^. & < LT, 
A" tt, #J*J£, -CO-Sfctt-CH a -0-CH 2 -i^ot : bJ;^„ 

^$n^>^\ fc/£U A£#, HMg£\ 1 ~2 OfHcDj^^I^^^WT-5 2flfiCDA 
-fFDMt'M, -O-, -CO-, -SO-, -SO,-, -S-£fctt- 

s-s-jwc&^i i, v, v i *3«kt^i x^«t:oT^$n*feo^#tf e» 

n*#<, fciEU x#*^1#||t£$j&T5#^<Z)^&< ife 8 0 Si I , 
v, i xc^M (-A-) t:iLt, /i7lft$nt*3 0, svn:*^T, 
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O 

yvisisivm. -ch 2 -c— c »2 -eoi&gi*. 

^ 2 15 CD 1 H u^-i^T U :r >3£, -CH 2 -C (OH) (R 4 ) -CH a -£ 
^ K M \Z a v K © * 7 v x n >y g|S# £ £ U ^ ft ^ m & x * -> tst JI& <h L 

i/V;i/xy-;k /wfd + ;> 1 4, 4' — fy^neufy 

y7i/-^ (tfX7x7-;i/A) , 4, 4' -ykFD^yy7irJM^> 
, 4, 4' -ytFo + y^>V*7i/X 3, 3' , 5, 5' -fh^ynt 
-4, 4' -^V7°Dk 0| jTyy7iy-Jk 4, 4' -fty7i;-Jk 4 
, 4' -7M-Jky7i/-Jk 4, 4' -yt FD^y-771-M+y H 
, 1, 1-fcfX (4-kHo^y7irjW -l-7i-JH^X 3, 3' , 
5, 5' -^b^PD-4, 4' — fV^PkUf^y^iy-JI/A, 3, 3 
' -S>*h3P->-4, 4' -fy^Dt!UT>y7i7-Jk ^Dt!l/>^'J 
#U (7°a tf l/>^Un-;U) , fty^Un-jKDy^'JyyJPx- 
t-;^ ; MJX (tFP + y7i-JW ^^yCh'J^'JyyM-f^ ; 7i 

;-j^fc(J7ii/^feL<tt/\D^>ii7xy-^-7^TtF ^MTO-£r 

M©^U U y^X-r;H (7^7->7TO ;4, 4' -y75/y 
7i 

x:;i/p<^>^fc«4, 4' -y7S; y7i- ;^J|/*>OTh7^'J S/v^l/T 
5 >m ; vx?n^>^vX>£fc«^C9?j-'J 3 t 7-t7x7-Jl/Sfc(i7J^ 

jpfeL<ttAoy>t»7i;-;i/t©ffi^^«03j?'j ->>?;i/x— ; 

M^v^cfcU^U ^;Ux-x;U<7)^#^v:fc£0^U k Ho + yJI/S/: 

tt#;u#>gr£#{b-&#K ^J^H /WHo+y>, i/v>y7-;k 77^=1- 
;u, 2, 4-^^H/^y;-;K 4-^nou>/;i/yy-jk t-n^^^ 

+ 4, 4' -fV7°ot t Ufyy7xy-J|/ (t'77i/-^ 

A) , 4, 4' -ytFD+yy7ilJM7>, 4, 4' -fty7iy-JI/ 
, 4, 4' -XM^y7iy-JK 2, 2' -7J^-J|/y7x;-Jk 4 
, 4' -yth'D + yy7irM*yF < 4, 4' -y t Fo+y^>'/7x 
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/>, 1, l-tfX (4-tFD+y7i-JW -l-7iZJH^X 4, 4 
' -yk KD + yy7i-;k>^Jl,7^ H, 3, 3' , 3, 5' -fh7^Pa 
-4, 4' --f77°nl:iJT>y7iy-Jk 3, 3' , 3, 5' -=r b z?Z?n 
=E-4, 4' -f77°Dt"Ur>y7xy-Jk 3, 3' -y^h + y-4, 4 
' -^y7°Ot s UT>y7iy-Jl/; 1, 1 ' - h* X (4-tFD + ->7x^ 

) i/pa^^y, 7op^y;-jk ea#o-;k 2, 2' , 5, 5' -' 

fh7tFo + yy7i^7M>, MJ X (tFn + y7xZJW 7^>, 
yyi?0^>^yI/y7i;-JK h U y7D^>^yX>y7x7-Jk 5=" 

$Jx.«\ 4, 4' -yhFD + y-a-^^MfJKy, 4, 4' -ytF'D 
*y^>X7-U h\ 4, 4' -ytFD + y77+y^>1f>, 4, 4' -y 
t FP + yt*7x-Jk 4, 4' -y t Fo + ->y7x-^777f >, 4, 4 
' -yt Fn + yy7x-jl/7tf k>> 4, 4' -yt Fo + yXf MX 
4, 4' -ytFD+y-a-y/yXfjKy, 4, 4' -ytFD + y7 1 / 
^>if>, 4, 4' -ykFo*y7^y^>t:X 4, 4' -yhFo + y 
y^Jln >, 4-tF D^y7x-;y- 4 - t FD + y^>7l- hOy^'J :> 

^;yX-T-;HS ; 4, 4' -y75 77^KX N, N' ~y^^)l-4, 4 
' -y75y7fM>, 4, 4' - VT ^ 7 ^>7*7X 'j b\ 4, 4' -^7 
5 7tf7x-;k, 4, 4' -^TSX-a-^^^X^jl/^XD^h^^U^^ 

Fn^i/;y£7cte#;i^>g^W^#K 0il*.fc£, 4, 4' -ytFQ + yt'7 
x~;k 4, 4' -yhF'O^y-a-^^XfJKX 4, 4' -yt Fa 
+ y^>X7xiJF\ t'X (4-hFD + y7i-JW t^X^Ix-K N, N 

' -ex (4-tFn+y7ir;n ^i/x^;py=H\ ex (4' -tFo^ 

/7xZJl/) 4, 4' -ytFo + y7i-JK>yi-F, 

ex (4' -tFD + y7x^) -1, 4 5 > ; 4, 4' 



(20) 9-508936 

, -as, ias^tt, or- io or, ^bfcii^^tt, 2ot~8ot« 

ySfc«, 2 0^-6 5^1?, f£Ji. mmizit. 3 OmmHgMEE- 1 0 Opsia, £ b 
KjISKtt, 3 0mmHgMJ±~5 Opsia, SfcigSfcte, 6 0 mmHgMJ£-7vMJ±T 
, SJtS*^Ti _ *fc«)t+^Nf(W, Sflftt, 0. 5-2 4^, $^tC)l^« 
, 1-1 29$m. Wfbmm*. 1~8P#P B ^ tFa + yJUSfcD, l. 5:1 
-100:1, ffSL<H 2:1-50:1, L < tt, 3 : 1-20 

: lmolcDXtfADt K U >^fffllT, H)£$i±£ H tCioTMt^ 21 £ 

~>^r«, is^jr—Jl&.fcltiStlJVtf y-tfe^U^Uyy;i/ 
ffc-&#l££, 3iS^«?fijO#SE*fctt^lET?, ^t)i±T, ^bt. 



(21) #*?¥9 - 5 0 8 9 3 6 

S^fcO, iS^tCte, 0. 01:1-0. 95:1. S S fcjgSlCtt, 0. 0 5' 
: 1-&J0. 8:1, SfeilSKte, 0. 10:1-0. 5:1 (DTkmMT&m 

S2 0r~2 6 0t:, SSKiISKlfcJu 8 0°C~2 4 0'C, *t>jgatCtt, 10; 

or- 2 o or-rff^Jit^T^s. se>&*sis&^7T£fc«>K:&g£:$n 
aerate, ^ffl$n*?fiffi»cte#-rso cfcofti&jw 
^i$n, te^, Nffa*«<fsfctt, cfco<£iifiS^^i$n-5. mux, 

5#- 2 4 H#Fb1, SSfciSSfctt* 3 0 8 B#ra©l^ra, SfeiSStCte 

, 3 0^4Ptr S W«ffl$n5o ftfei*, #JA«\ >^X7^>li, M4M7 

0 1~31I% > £?£L<te, 0. 0 3-1. 511%, STOKH 0. 
0 5-1. 5lI%0||Jffl$n^o 



o 

-cn 2 -c— c» 2 «*£*-$-*'ffc£»te*tJfr*S. 



2 I 2 



(22) ^Sf 9 -5 0 8 9 3 6 

^ $ n s fa * (vmitmte «t # x # * ^wi&ttt^-r s^t $ n £ 3 . — . 

1 ^m^TcO 0. 8 0:1 - 1. 5 0:1, JFSKH 0. 95:1-1. 0 

5 : imitftmm-v&Zo 

0°C~3 0 0t, $?SL< \Z, 50t~2 4 0t, $b(:ff$L<H 1 5 0°C 

ffl^n*ia§Efctt#"r*. j;o«ia^st$n> m 

rara i^ v -4 8 urn »s l < a, ito 1 5^-8 ntPiSj, $ e> l < s# 
fsj 30^-3 B#iwa*jiy$ 

^mwwmit vim?* m$m r z> fz #> \zmm r & z. t. <d t & z> m % um\t 
%\l\^t\z. mmm. mm&. MittJfci«int;7^ 
>m-,mmm, mm^ ^wisfc^t m iifcj;^2i^'j 75 > 

M ; t>)l>#>&m&£Zf*:n*><DmfrMm ; Mit Fa + y^Mfb^ ; -f 
S^^i ; i^7-y>l, mm-7)VTt WIS ; ;*^>-y;i/f fc H 
HfH&m ; 7;i/3*"Xk$nfcJR*-T;i/xt: ; TJVzi^isikZnfc*? 

5 >-7;Uf t KHfJM ; 75 H75>i ; llBtt±©^V^x-*;^^$ 

7>y7iX If l/>^75>, yl5 1 |/>hU75>, h U If l/>f H 7 
5>, f h5if l/>^>^5>, S*-*JI/A7^fkH»fIi, ^^5>-* 



(23) ^gf9 - 5 0 8 9 3 6 

)Vh.T)V?\iVMm, n-JHt;$tl^i-^l/A7;i/ft: Fistic 

-h;i/X>y75X ex-4-75yy^n^yJl'75>, -YVjJnD>v7" 

X^;Ptf^^^>, 2, 5-y^fJI/-2, 5-^>y75>, 1, 12- 
Kf*>^7 5>, hUX-3-7Sy7°Dt>75> > ^ne©to^tf 

#^fe>n&o ^ y^x-^^^g^^^wt-^^tcs^M^jt its, #i 

4, 4' -y7$;XfJK>, 4, 4' -y7Sy-a-^^Xf^ 
4, 4' -y7 5y^>X7-'JH\ 4, 4' - tfX (75;7i/^y 

) 

- a-^^X^Pjl/'O, 4, 4' -ykh'n^y-a-/7i^7JKX 4 
, 4' -ykKo^y-a-y7;XfMX 4, 4' -ytFa + yX7J|/ 
^>> 4, 4' -vfcHD^^-2, 2' -^^^JV7V=¥->^<> J tL >, 4, 4 

-vtKn^>-a, a' -^X^l/X^Jl/'O, 4, 4' -ytFo^Fy^ 
>X7-U H, 4, 4" -ytFP + yk*7i-M>'/l-h 1 (4-k 
h'0 + y7x-JW. rU7^l/-b, tfX (N, N ' -4-tFD^y7iZ^ 
) Tk7^Jl/75F, hiX (4' -ytFD + yt*7x-^) 
4, 4' -ytFD + y7i-JK>7l-h, 1, (4' -tKP^ 

^7i3-l' -77;i/#^+>-5 H) ^>if>, 1, 4-t:X (4' -tFD + 
y7irjl/-l* -7j;i//t^» ^>if>, 4, 4' -t:7. (4" - tFD^y 
71=^-1" -#;U#3r-» tf:7xx;k (4' -tFD + y7i-^) 

-1, 4-^>-if>>^5>> 4, 4' -^>X7-U K^77;y#>m, 4, 4 

-7i-JK>7X-Fy*M>fe 4, 4' - X^JI^ > 

£ « > n e> o v i -r n & <r> m. t> -t± m vf e. n § „ 

* V V X X -y ^7 ft ggfr £ fifcfr <Pg 



(24) t#JS¥9 - 5 0 8 9 3 6 

st§/:*n^t$ti§/vyi-7^^»in mmmiz^mL, mm 
$n^^yyx-7^^(?)ii^ (Difr^mm. mm £ n * v v x - y ^ & g& 

3/&#<Z)»te, $n^X^+y H SfcttH 7 >SiSfStt0, 

£b<te, 5%~10 0%, $e>tC$f^L<«, 10%~100%> ftt>$?£L 
<tt, 2 0- 1 0 0 %<D2L#*i/&&tf/&rzte^ 7>ffim&£Zfij&fr-C$>% 

o 



'So 

tage)" tus^Jit*^^. zwmm&mz, m^f^m^-r^rc^iz. *y 

Wd:«ii^iit:*§«asii^^L < ««fb^pg(Dr B i mm 
-rz>rzsb\zmm-znz> e 

s &s m , ^Ln^ocfc v> tu & J: of/ * ibj t-?-® * ^ w * ns A** 

Cin^^fecDft^W^^JiiLT, Finkelmann, et al, Macromol. Chem. , volume 



(25) ttf 9 - 5 0 8 9 3 6 

180, pages 803-806 (March, 1979) WlfcfeUT nJ^14(DX^— if^lT 
^v^^^^^fe^^itlEHrt-e, h P t°^^7^(homeotropic)@eiBl^8 

#;i/hd.c.T-¥Mflus«i otyx-mfczntco £K>m^mf±-eu, zimtf**-* 

V— tt, 5 OHz d.c.fi^lT2 0 0 5 U f£*iR©ffilRjl5ra&WT &pJj£i$&* 

Rfl <Z) Se 111 ^f* \z t> tt -d X , & ^ {lH H £ If -5 £ <h &M. S T * S Z. t V i o 

^U^-^ilcfcD^^^I/^n^^V^oi-^^^faiJIIS^SBl^tt, Roth and 
Kruekle, Macromol. Chem. , volume 187, pages 2655-2662 (November) kid: o T 

7K$nxi^o i 2 ot-2 o o'co/sviiaftiSHrtT, ^u^— ^ose 
pl «\ EpjtjD $ m& «t ztmm &mfe<DWi&°vffi i&<d * y 7 x— x fc tax z> ft 



(26) »*¥9-5 0 8 9 : 3 6 

i/^-y VU^moimmmmmmt. Moore et al, ACS Polymer Mater 
ials Sciences and Engineering , volume 52, pages 84-86 (April-May, 1985) 
HckoT^^ntl^o p-tFD + y$Ifl (8 0%) £>=fc£Ar?'Jx^l/> 

TU7?u-b (20%) cQmgkm^Mi'in#)j^-izttT&mmumiz&^T 
6. 3 Ta«{cmf#$n^M#ftwmi4^UT-^MLTtt, m^mmmm\t, 

X a -H t 2 • a 2 =kT/a 

[iS-f, HtH PIMIT^O, X a «, ±l^¥ff, ^o, SfifCgB^JLfc 

fa^TS^y^i- ^/7f^^)(7)M4ocfct/m«Kl^J«> W.R. KrigbaumfCj; 
oTAcademic Press, Inc. %ff co polymer Liquid Crystals , pages 275-309 (19 
82) Kl#il£nW£„ 

, Mtl&, MI$ffiiltO. lsec-'~10, 0 0 Osec-'^lsgffl LTgBl^^lt^ d <h 

M u t <z>» j: i xmm $ n ^>o ^s^gntf u -?-m<D z. cojj m \z =t § safa 

^O^T<£-fiW&%SI«, S.K. Garg and S. KenigK i^Marcel Dekker, Inc 
• %ffff) High Modulus Polymers , pages 71-103(1988):feefc£/S. KenegtC -5Po 1 
ymer Engineering and Science , volume 29, number 16, pages 1 136-1 141 (Augu 
st, 1989HC&$nT^£„ Mi^^ttt^^Sfcttlit^^BJI©^ 



(27) #*¥9 - 5 0 8 9 3 6 

(Dmm +i oiffl © sb \zmm ts n z> m ra ©lea 1 1> & * fc^Hft * fir 

3^<!:*»ftI^^K CCDcfc^^LT, ffiim#l£r^, S2(R]B#F B 143cfc^ 
, >fH5£ (domain structure)^ >:/U >^£jgtt£ £ : 

phic systems) Wtltll, £tf>3?»rl5|6]«, ^J^_«\ Mmf&M* *¥ttiJ5&J&, 51 

»k aEnwsau mttsu mii^j. mmm. m 



, ftfeii^tctt, o. 5~3a»%<z)g{$ffl$n-5o 

m. yh>i, ^ija-jn-fji/S, inteix-r;m, siiSx— t^mh, x 

KM&8WPJ£LT«, h;i/X>, ^^H^yhX ^^;|/ 

•f y^^rhX y if 1/ > ij 3 - jM ^x-r;k y7*Dk'l/>^U3 

tHo77>, >M-*+r>, 7*d tfU>^U p-;p^^ ;i/x-f Mfcttins 

(^m^j, mnmmmmz. imm$.w<Dmm&mr\ m*uz.\* 
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5 ~ 4 fi M % O M & ffl 2 tl £ 0 

, t;7o^>h, vji/^-r 7*>k i^iBjii*t, o-e>^\ ^>^a 

s^/^x, -^--<p>, u-3>, m. 775F, #ur;i/^i/> 
fi/7^i/-h, *uif^x ^u^°Pt°i/>, ^'jixfJUJfctt^nb 

^tt, 10-8011%, Sfeifi^te, 4 0-6 0ll%©Mfflf§-i:^ 

ML 



a. B^MMIt^Mii 

1. t'7s7x7-Jl/A©y^U yyjl/X-fJl/- 2 8 6 3. 4 1 g (EEW 
= 174. 0 ; 1 6. 45 6X#^y F^fflr) , 

2. y->7 0^/^yX>ttmi-§2. 2 mt£'l4X7}^ ->fefJ3&- 3 7 0 
2. 69g(EEW= 225. 0 ; 1 6. 45 6l#+yHSi) , 



(29) 9-508936 

3. 3. 6W^47x/-;U/*;i/A7;i'xt: hV#7 vZmm- 1 7 1 1 
. 4 6g (-OHSl= 1 0 4. 0 ; 1 6. 4 5 67x/-j^i) , 

4. rh77'n ; EHX7iy-^A- 3 5 8 0. 9 1 g (-OHSI-2 7 
2. 0 ; 1 3. 1 6 5 7xy-J^i) „ 

1 5 0*07?, 141. 5 2gCDX;i/7 7rj|/7i H (75 >tK*M§*=4 3. 

0 5 2 5 ; 3. 29175 >7X*^») £7JPA£o J1J$3 0 Htl!§£ 1 0 0 
°CS7r^L, fh7-n-7^MX*'7A7J^P#U-h (4 2 2. 5 
^fi) ©4 01I%^^7-;M6 2. 0 7 5 U U y h)l (0. 07 17mo 

1 ; xstf^KSSfcO 0. 0 0 1 7 8molc7)MiS) £*P*.-5o ol/^Tr, ?4J&7^ 

«!<b$na«a^**ia5g-r*}fcu6^, 1 1 5gcD±gBATM^2nfcB-gm fc 
wits 1 5 owztiamTZo 1 5 o°c\zmmM, mm*7 . 5^>?x7. o-r 

>fX0. 125-f/f (19. 05cmX17. 78cmX0. 3 1 75cm) Ol 

5 ox:\z?i&LtzX7XM\z&<o mmmizmmznz>m<K7>tris=L-)W3i. 1 

5 0 t CT4fl#rfl> 1 7 5tT lB#IW*5«fctf2 0 0 < CT2W^^?, o ^^nfc— 

a. BMMMm^MM 
MT<Df&ft fry h-7V-h±7Tl 5 O'CKflQ&Ufc : 

1. 4, 4' -ykFD + y-a-/^fJK>0y^UyyJH-f 
;i/-3 1. 2 5g- (EEW= 17 6. 6 ; 0. 17 7x^ + yK^i) . 

2. k'X7i/-M©y7' l Jyy^X-f^-l 5. 40g(EEW=l 
7 4. 0 ; 0. 0 8 8x^yKSi) , 



(30) 9- 5 0 8 9 3 6 

3. yy^D^>^yI>fMf^2. 2 ^textf* 1 9 . 
9 1 g (EEW=2 2 5 ; 0. 0 8 8X#+xFS») , 

4. 3. 6^j|gt£:7x/-;i//*;i/A7;i/^t hv^7y^«[|&- 1 8. 4 

lg (-OHSi=104. 0 ; 0. 1 7 77i;-J^i) , 

5. t- h^yp^Eb'X^oiy— ;PA- 3 8. 5 1 g (- OH^M= 2 7 2 . 
0 ; 0. 14 1 7i;-;Hi) 

6. XJI/77-^75H-l. 5 2g (75 >7j<JH^S=4 3 . 0 5 2 5; 
0. 0 3 5 75 >7KHt^S) o 

fee Ot^T\ ^14 0"Craaib, fh7-n-7*fM7*-7A7Jl/ 
to#l/-h (4 2 2. 5^fi) O4 0li%^^;-^if 0. 6 7 5 U U 
-yh^ (0. 0 0 0 7 7 4mol ; X#+y HSSfcO 0. 0 0 1 7 9mol©ttI) 
£}jn7L7Co iiftDOJIWm #^X£I(bell jar)^^fflUT> m.J£*WDQTZ> ZL t. 

LtcB$mmm^7. 5-0^x7. o-o^xo. 1250^(19. 05 

cmxi 7. 7 8cmX0. 3 1 7 5cn) Ol 5 OtCf iUc^7XitlS^Co 

®mmizmi2nz>mit*5-z/3--Mt, 1 5 o^t^r^x nstTiBin 

Uli 2 4, 4' -ybFD^y-a-^fJKfJK^y^'JyyJl/I 
-5^<h4, 4' -ybFD^y-a-^fMfMy^m 

a. Bj£MMM^Mil 

1. 4, 4' -ykFD^y-a-^fMfM>0y^'JyyJH-r 



(31) #3c¥9 - 5 0 8 9 3 6 

J1/-3 4. 3 5g- (EEW = 17 6. 6 ; 0. 19 , 

2. h'X 7 1 / - Jl/ A©y ^ ij y ^JH-fJl'- 1 6 . 92g(EEW=l. 

7 4. 0 ; 0. 0 9 7X^yKSi) , 

3. yy^D^>^yI>fi$f1-^2. 2fittl^yf I- 2 1 . 

8 8g (E EW= 2 2 5 ; 0. 0 9 71^+yh^i) , 

4. 3. 6'I'H6'l47x/-^/*^A7;i/T J h SV#7!y^«fl&-2 0. 2 
3g (-OH^l= 1 0 4. 0 ; 0. 1 9 47i/-j^i) , 

5. t- h77Dtk'77i7- JUA- 2 1 . 16g (-OH^i-2 7 2. 
0 ; 0. 0 7 87xy-Jl/^i) , 

6. 4, 4' -7kFD^y-a-^^7fjK>-8. 79g(-OH 
Si=l 13. 145 ; 0. 0 7 87x/-Jl/SI) , 

7. XJl77-il75H-l. 6 7g(75 >zk^*=4 3. 0 5 2 5 ; 0 
. 0 3 975 >7j<JH^a) 0 

fc. OUT, HtllSHOt^iU rh7-n-7'W7fc^A7Jl 
tO/^lz-b (4 2 2. 5^fi) ©4 0iI%/^;-«0. 7 3 $ 'J U 

hJU (0. 0 0 0 8 4 3mol ; X#^-> HS^fcO 0. 0 0 1 7 8mol«iI) $ 

LfcBaPg«M&*7. 5<>?X7. 0^>fXO. 125^/7" (19. 05 
cmxi7. 78cmX0. 3 1 7 5cm) Ol 5 0 tCf iLfc7^77ii:ffiC St 
fl&ffl^^ffl^tl^^bXy^xL-;i/«, 1 5 0 o CT4iTO, 1 7 5tTmf B 1* 
cfctf 2 0 0 < CT?2^3&^^S. ^«bX7-ya-JPOTbT#e.nfcai 

out, iiasw^n, wfliiofc^KSi.fcoiioaistis. t#^n^ 



(32) 4#^¥9 - 5 0 8 9 3 6 

mMm 3 4, 4' -ykFa^y-a-^fMfJK/Cy^'Jyy^I 

a. B$mmm<Dmm 

1. 4, 4' -ytHo + y-«-/fjl/XfJK>Oy^UyyJl/X-f 
6 6. 8 9g- (EEW = 17 8. 1 ; 0. 3 7 5l^ + yF§I) , 

2. 3. 6^m^y^y—)ix^)VAT)i^'^^y^yy^mm-i9. 5 

Og (-OHSi= 1 0 4. 0 ; 0. 1 8 77x7-;^!) , 

3. 4, 4' -ytFP^-y-a-/mfJK>-16. 9 9g(-0 
H^i=l 13. 145 ; 0. 1 5 07x7-J^I) , 

4. 7jl/77-^7$ H- 1 . 6 2g(75 >7Kimjt= 4 3 . 0 5 2 5 ; 0 
. 0 3 875 >7km^m)o 

i 6 o°cizmm. ±xco^y^mm^rc{tmm^n^^n\ u^mzmwi, 

, ol/>T\ fh7-n-7f;^7*r7A7Mo^y-h (4 2 2. 5 ft=f- 
i) «4 0ii%^^/-J|/M0. 7 95'J'JyHI/ (0. 0 0 0 9 1 3mol 
; X#^->H*^fcO 0. 0 0 1 9 9molcDM^) ^iPA^o iiiPCOW^, # 

LfcB^fe b miH^7. 5^>fX7. 0-f>fX0. 125^>f (19. 05 
cmX17. 7 8cmX0. 3 1 7 5 cm) (D 1 6 0 <C \Z^m Lfz fi? 7.miZft^\ O 

1 3 ST^Sn^ 15 0tTl^. 1 7 5tTl P#r H 1fect^2 0 0°CT2B# 



(33) H^f9 - 5 0 8 9 3 6 

1. 4, 4' -ykFD^y-a-^ f J^f JK >0y ^ 'J /yJH-f 
)l-6 6. 1 Og- (EEW= 17 8. 1 ; 0. 3 7 ll^+yF^i) , 

2. 3. 6ttg'l47a:y-;P/ / ^;PAT^^t hV^77^ti~ 1 9. 3 
Og (- 0 H^S= 1 0 4. 0 ; 0. 1 8 57x/-J^l) , 

3. 4, 4' -yhFo + y-a-^^XfM>- 2 0. 9 9g(-0 
Hll=l 13. 145 ; 0. 1 8 57i;-J^I) o 

So OUT, «15 0tJT^U fh7-n-^M7«A7^ 
^-D^U— h (4 2 2. 5y>T») O4 0ii%^^y-JI/^S0. 7 85UU 
yHl^CO. 0 0 0 9 0 lmol ; Xtf^ KSMSfcO 0. 0 0 1 9 9 mo I 

LfcBim b 1M£7. 5^>fX7. 0^>fX0. 125-f>f (19. 0 5 
cmX 1 7. 7 8cmX0. 3 1 7 5cm) 0 1 6 0 t(:^il/fc^7XSCaf. O 

ut, ^i3 0tttW§. I»llfflf:iffl$n5^kxyya-;ni, 

1 3 0tt3fitr B 1< 1 5 0ttl^. 17 5tTlBff B ^ t J;y , 2 0 0tt4^ 
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mi 





A* 


1 


mnm 

2 


3 


mnm 

4 




0.9 


0.9 


0.9 


0.9 


1.0 




O.l 


0.1 


0.1 


0.1 


0.0 




-o- 


25.0 


34.3 


63.7 


62.1 


*&J«8j£ffiJfl3*l£4. 4' 


-o- 


-o- 


8.79 


16.2 


19.7 
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in 


400 


729 


1197 


1953 




7.6 


1.2 


1.0 


0.2 


0.4 




139 


143 


137 


139 


125 
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"l£#x*;^-jj&tbjlft (critical energy release rate)" 

(g,c) zmfeT&rzmz&mzn&jjmz. &m£<D*m<Dmm&v<D77 7. 

f7^#4W§ASTM E- 3 9 9<Z)jg£T&5. Z\<DUmt, 7°^X5P 
y9ttW\ZM?&1®&<DMfe\Z&\1ZJi;l&rjLl&m&tiV* J. Mater. Sci. . Vol 

. i6, 2657, \m\zmn-£tiT^z>o 

?X0. 125-f>f ; 3. 8 lcmx 1. 27cmX0. 3 1 7 5cm)^/fJl/X 
5 4, 4' -ybFD^y-a-^fMfJKXQy^'JyyJM 

a. BMMMMQMM 

fz : 

1. 4, 4' - y t F □ y - a - ^ f J W ^ JK >©y ^ U y y JH- r 
)l- 13 5. 75g-(EEW=178. 0 8 ; 0. 76 2l^yH^i) , 

2. 3. 6^^'l47xy-;i//^;i/AT;i/T-'ti Hy^^^^tttut- 3 9. 6 
4g (-OHSI=10 4. 0 ; 0. 3 8 17x/-J^l) „ 

1 5 0X:iZj}mm, 3 4. 5 0gCD4, 4' -yt Fa^y-a-/fHf 
;i/^> (-OPmi= 113. 145 ; 0. 30 5 -OH^i) £^-5, 4, 
4' -ytHP + y-a-^H?iK/«U;i 1 0 5t) . m 

m<DUm.& 1 6 0«CK:±#$-ti\ 3. 2 8g07,Jl/7 7-il/75 H (TS>7K^ 
Si=4 3. 0 5 2 5 ; 0. 0 7 6 7 5 >7KSt^lt) %:))tt7iZ> 0 XJlyy—Jl 

7^ \*&mM\stc'& (»gglO^|) , ifll&€: 1 4 OrST^iPL, 
^-n -7'fM/;*-9A7MP#l/- h (4 2 2. 5 5H^ft) O4011 
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%*$>;-)Vmmi. 6 0 5UUyh;M0. 0 0 l 8 5mol ; x#^yHS^ 

fcoo. o o 1 9 9mo\(Dmm) zmx, m zntcm-svoz i ttmrnwrz* ~D 

LfcB&mmm&s. 5-0^x5. o^>^xo. 250^01 sotcf 
itfc* 5 7xitiac -3^t> y>sjg£ 1 3 sr^-efgr^-tt, mm& 
mtzi£z>fc&\zmmzn%x / rz;^-M^ 1 3 5t:t4p#p^ 1 5 otti 

aMC, yyj^y 4,«Mfrf^iS (double-notch four-poinl bend specimens) £ 
mmLfz a ¥7)1 J y^4&mtf&ffi\Z, H. -J. Sue and A. F. Yeetlcfc^, " 
Study of fracture mechanisms of multiphase polymers using the double-not 
ch four-point bending method" , Journal of Material Science , volume 28(1 

993)^ie«c$nT^^o z.(D&m iztt-r&mmz. £iT(Dmo-c&& ; 

— [notching cutter OH12 5 0 5^ D»] £fflt^T> 2-D(Dm$m 

— (Dtjms&xy m> m^T, mfa'Mmismu— v--?v— e>^(nit 

rogen chilled razor blade tapping) (Ci; D , t&l/^^S fcf— A(7)|h]x 
yi?\Z<t£UWi\Z.m< (5^>fX0. 5^>fX0. 25^>f ; 12. 7 cm 
XI. 2 7cmX 0. 6 3 5cm) . O^T, Z\(D tf-A£§lo3MD 
nfc^ng^4^fttf v 5 ^"^ h U — (four-point bending geometry) T:ft#t~£ 
o i/y^-vl (Sintech) U ^-IEM«^M£J1 t^T, 2o^)^ai5ft# 

^fctQO. 2-O^P, 5. 0 8cm) . ^ng^cDfftfjt;:, -J^X^yZV— 



(37) #i?¥9 - 5 0 8 9 3 6 

nr. iwrrs HE&ni-mmmx &z>n, 4, 4' -ytFa^ 

ft&-tz>z\£wv%z>o rammi o okVT^^n^jEOL 2ooofx atemm« 
?7s^yt7(DM&(Dm%\z£z>z\£*^m-$-z>o ytmimmzx^Ttz-ztL&m 

o 

Jti^jj- B ^jgM'MfbMdX^MfflT^) 4, 4' -ykFo^y-a-^f 
;px^;1/^>(7)>?^ij '>y;i/x— 7-;k<^ 4, 4' -ybHa^y 

4, 4' -y t HD + y- a-^f M^iKyOy^U yyJH-f^3 4 
. 6 3g (EEW= 179. 3 3 7 ; 0. 19 3XtJ^>K^*) £16 0"C^ 

8. 7 4g©4, 4' -ytFD + y-a-^fMfM> (-OH^i=l 
13. 14 5;0. 0 7 7 -OH^i) £jJ07U ^#J<Z)JMM/M# (3- 

4#^<h) ^F^T^o 4, 4' -ytFD^y-a-^fMfJK>« 



(38) #«¥9- 5 0 8 9 3 6 

Lfc'& <mm\zmiX\'&2 5#) , 4. 9 9g©X^77-^75H (T5>7j<m 
^1=4 3. 0 5 2 5 ; 0. 1 1 6 7 5 >#3*£M) £*n*-, «J«W&ift#&»l 
X^7 7-iP7SF«L/:i (»^»^9^) , f 1 2 0 
■C^T^f^o Jtf!f£l 2 OT^T^iP^ U^77^7$ HcoW-\(7)m 
Mll6^) , ^h^-n-^;i//^^^-^AT-tZT— h • mmmfo (3 7 8 
. 0^1) ©7 0. 9iI%/^/-JI/MO. 2 2 5 U U y Ml/ (0. 00 
04 12raol;X# + yh'iafcO 0. 0 0 1 9 9 moKDM&I) £iP*_, #£>n/c 

Mt£Ms (dsc) ^tif^ct^it©^-^^^ i i c^to 

ilM 6 4, 4' - y h K □ ^ y - a - / f Jl/X f JK > C y 7 J 'J y y J^X 

4, 4' -yt Fn + y-a-/f;i/X?JK>©y^'JyyJl'X-rJI/5 2 
. 9 1 g (EEW= 178. 1 3 7 ; 0 . 29 7X^ + y^I) £ 1 6 0°ClZ 

^mi,ttmQm t ttm*-7*><pizAnz>o z.<omm&i 6 ov^zunrnvr^ 

6. 7 2g(7)4, 4' -^fc HD^v- a-^^;i/X^;i/^> (-OH^l=l 
13. 14 5 ; 0. 0 5 9-OH^l) £i)P*., ^^c9/l}»&Jlj$ (3-4 
^P^^-T^o 4, 4' - y t F •>- a - / f J^f >^g» L 
(JirjJ&«M£9#) , 10. 2 3g<Z)7^7 7x;i/7$ H (75>7KH^ 
i-4 3. 0525:0. 2 3 8 T5>/K^^») ££PA, 
T-So 7Jl/7 7XJP7 5H«lfct (iil:»12») . ^b^-n- 
7?M7x*X7A7MP#l'-h (4 2 2. 5^T-J1) ©4011%^^; 
-;i/?«0. 6 2 55U'J7h^ (0. 0 0 0 7 2 2mo 1 ;X# + i/HIifc 

do. 0019 9mo\(Dmm) ^tpx., tt^n^rn-gi l^mm^xm 



(39) t*^¥9 - 5 0 8 9 3 6 

LtcB®mffim&7. 0-T>^X7. O^/fXO. 1 2 5-f>5F (1 7. 78 
cmxi7. 78cmX0. 3 1 7 5 cm) <0 1 5 0 VlZ^m Lfctf ^XMKlft <„ W 
Ji^Sfk^tSfcfeCffflSnsx^r^a-^t 1 5 0 < CT4B#K, 1 7 5°C 

A. BMtMli^M^ 

. 9 1 g (EEW= 178. 1 3 7 ; 0. 29 7I#+yKSI) £ 1 6 OtC 

6. 7 2gcD4, 4' -ytFD^y-a-^?H?M> (-OH3i=l 
13. 14 5;0. 0 5 9 -OHSI) ®^&©J38IWfcJfc# (3-4 

#ZT£) ^f^t^o 4, 4' -ykFD + y-a-^fHfJK>iil»l 
(Wit fcS&J!jn& 2 3#) , 10. 2 3gOX^77-^7SF (75>7K^ 

^t=43. o 5 2 5;o. 38T5>7K^^«) ^spa, mmwumw&mm 

7>i^7fc^A7Mo^l/-h (4 2 2. 5 fi) 04011%^^/ 
-;i/^^0. 8 4 5 U U y Ml/ (0 . 0 0 0 9 7 lmol ; X^ + y FS^fcD 0 
. 0 0 1 9 9mol0«) ^jJDx.. # btlfc^^^ 1 ^r B %m^ LT»T^o 
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±IBAT*ljfiLfcBg:|li»ie*7. 5-f>fx7. O^f/fxO. 1 2 5 -f >" 
^ (19. 0 5cmXl7. 7 8cmX0. 3 1 7 5cm) ©1 6 Ot(:filfc^7 

xicac out, 1 2 o'ccusTSi*, itJi&£*ig{fc£i±£fc 

*OT$n«Xir^-;Hl 1 2 0°CT4P#F^ 1 4 0 °CT 1 RtF^ 1 6 0 

trim 1 8 ot:Tii^ra*5«j:tX2 o otT4^rra§, £ <z>«gfc 

8 4, 4' -ybHDt/-ft-/fMfM>g)y^UxyJi/I 

a. B&mmm<pmm 

4, 4' -yt FP + y-a-/?j^f JK>©y^'JyyJl/X-f^5 5 
. 6 1 g (EEW = 178. 1 3 7 ; 0. 31 2x^+yHSi) & 1 6 Otil 

14. 1 3g©4, 4' -ytFn + y-a-/fMfJK> (-OHSl= 
113. 145 ; 0. 12 5-OH^i) £jJP;L, m&%0<DfflMtf)tet$LW (3~ 
4#3T£) ^H^-r^)o 4, 4' -ytFD + y-a-/fJ^fM>«? 
Efcfg (#H&H^inS&2 0#) > 8. 0 6 4g©XJl/77-^75 H (75>7K 
i^i-4 3. 0 5 2 5;0. 1 8 7 75 >tK*S*) SriPiL* ^flBW^flt^* 

-7"5 : M^^A7^D^l/-h (4 2 2. 5 y>^S) ©4011%^^ 
«0. 6 5 0 5 'J U y h;i/ (0. 0 0 0 7 5 lmol ; lsJ? + ^HSSfe 
DO. 0 0 1 9 7mol(7DM^) ^JfJD^., t#e>tlfc^-&#|£ 1 ^IlL/TS#t 



EfcB£«1«£7. 0-f>5PX7. O^yfxO. 12 50? (17. 7 8 



(41) - 5 0 8 9 3 6 

cmXl7. 7 8cmX0. 3 1 7 5 cm) <D 1 5 0 t)l:f !Lfc^77SHftC £ 

7 5 o c-eiP#r H ^=t^2 o ox:~n4mmr'&z><, lowyya-j^ftfflL 











B * 


8 




0.4 


0.4 


twn-oH^si 








0.6 


0.6 


















fh5-n - y 




/U^XtJx^^ AT 












0.002 


0.002 
















107 


183 




168 


203 




202 


204 


is 3. — )V /g 
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m 1 1 










mmm 




B * 


8 
















120t;-Cl ,180 


172CT'190 


Pa-s 


i2ore 1.180 


172tT0. 190 










1,180 


460 


Pa-s 


1.180 


0.460 










3,040 


486 


Pas 


3.040 


0.486 
















17,770 


561 


Pa-s 


17.770 


0.561 


1 5#f£<9 1 2 0°C(Ci3it^ 














208,640 


647 


Pas 


208.640 


0.647 



MMM 9 4, 4' -yh FD^ry- tt-^f Ji^Xf JK/g)y^''J yyJPX 
-x;[/£4. 4' - yh Kd^->- a - ^ )V7.^)V^> t^:^ 

t g> m& i n & x # ± -> liigj <p m it 

A. BJ£MMM^Mil 

4, 4' -ykH'D + y-a-/fiMfM>©y^'JyyJl/I-fJl/5 5 
. 3 7g (EEW= 178. 1 3 7 ; 0. 31 1 X/tf* -> H Si) $16 0tl: 
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14. 07g©4, 4' -yth'D + y-a-/^XfJK> (-OH^i= 
113. 145 ; 0. 1 2 4- OHSI) ^JPA, JE^«©rafl!Wfc«# (3~ 
4^-r'i:) ^PBi&bfeo 4, 4' -yhFP + y-a-^f^XfJK>« 
L*:^: (»|&tz:aSJPSI2 5#) , 8. 0 3g«^77-^75K (T5>7X^ 
^1=4 3. 0 5 2 5 ; 0. 1 8 7 7$ £jJPX., M81W&8£#£«I 

I^Lfco 7s)V7T=-)V7^Fi)mmVtz'i% (iil(IiMl0 7» » ^h^-n 
-y?MX^r:^A7^tD^l^-h (4 2 2. 55H^*) 04011%/^ 
y"— ;W§i&0. 6 5 (0. 0 0 0 7 5 lmol ; x#+y FS^fcO 

0. 0 0 1 9 8molCD«) lieUfci^^ 1 %1IILTl#Lfc 

i£U£BI«1M£7. 0<>^X7. 0-f>fXO. 125^>f (17. 7 
8cmX17. 7 8cmX0. 3 1 7 5 cm) (D 1 6 Otl:f iLfe^7^Sl:ffil^* 

tl^X^rya-Jl/H 1 2 Ot;T4Stf B 1, 1 4 OttlB^I. 1 6 0 °CT? 1 NfFfl 
, 1 8 OttlBtF^iy^ 0 Otf4trrao^ ^©gftX^rya-J^ 

l«j|g& C HaMffiMIbMM^MfflJ^-4, 4' -ybFoty-a-^ 
^^MXPy^U yy;i/X-f;pj: 4. 4' -ybFD^y 

tb^»BCDyj^^^^LT, B©^«^KitL7to B^Pi»CO^b«, 
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7. 0^f>fx7. 0-f>fx0. 125<>f (17. 78cmXl7. 7 8cm 
X0. 3 17 5 cm) O 1 5 OVlZ^mLfciJ ^ xm\Z&.^fz 0 Wtig&lBlitZIZZ 

fci6tc^ffl$nsxyv3.-;i/tt, i 5 o t CT4ntr H i > 1 7 5 < CTiNFna*3«fctf 



^ i i i 





6 


7 


8 


c 


9 


«7 x /Hi- o 


0.2 


0.2 


0.4 


0.4 


0.4 




0.8 


0.8 


0.6 


0.6 


0.6 




150 


120 


150 


150 


120 








*MW 






(70ft) 


*i& ; # 


£155 ? 
; % 


*l£ ; # 


tcL \ 'J? 
ftfcttA 


ay mm 

ft* ; ft 
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jfe I I I ) 











Jttt** 






6 


7 


8 


C 


9 




444 


942 


635 


430 


915 


























(ASTH&D 790)psi 


12,990 


13,635 


11.565 


12,556 


12,055 


kpa 


89.563 


94.010 


79,738 


86.561 


83.116 














( ASTN&D 790)psi 


426,000 


417,000 


379,000 


378,000 


386,000 


kPa 


2,937.166 


2,875,114 


2.613,113 


2,606.218 


2,661,376 




>237 


204 


199 


201 


196 















X— t-;^£4, 4' -yhFD^y-a-^fJI/XfJKyjig: 

a. B&vgffimvmm. 

4, 4' -ytFo^y-a-^5 : MfJK>©y^UyyJl/I-fJH0 
0. 3 6g (E EW= 17 6. 6 ; 0. 5 6 8X^y $16 0°C^ 

&Lfc&fW£f&#»E:*--:/>* KAtafco ^Olsli^ 1 6 ortcAP^Lfc^, 2 
5. 72g04, 4' -yt h'D + y- a - )l>^ (-OHSI=l 
13. 145 ; 0. 2 2 7 -OH^I) £;IJDA, ®^4fc©J13J(HW&J*# (3-4 
ftZlt) ^mt^LTco 4, 4' - y t F D + -> - a - ^ f JWf JK L 
(HfJI&K:Ss2)n?g2 65» ,14.6 8g©7^77r^75 H (T5>7k»l 
ii=4 3. 0 5 2 5 ; 0. 3 4 1 75 >7Kl^i) ^Mtl, MM&JfcWLW&M 

-7>jl/*X*-9A7J^D^l/-h (4 2 2. 5 ^Y-») ©4011%^^ 
/-;i^$U. 19$"JUyhJP (0. 0 0 1 3 7 5nol;X^+yF'I^fcO 
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o.ooi 9 8mo\<omm) ^*pa, &znrzM&fa&iftfflmmLTffl$Ljt 

i£LfcB|fS:PgfefJli£5. 5^f/fx5. O^fyfxo. 25-f>f (13. 9 7 
cmxi2. 7cmX 0. 6 3 5cn) Ol 6 0 , Cl: ; ?3WH/fc^7Xil:ft^. 

^rya-Mt 1 2 0tT4Btr B 1, 14 0tT?l^. 1 6 0 "Ct 1 B# IB, 18 

o °ct i B#ra43 =t u 2 o o °c -r 4 b#p b it& o fc. ?# b nfeas D n D tt, £ 

JPy ,&ffitf1fp a p£{1^Lfco y^4 &mf&ffi\Z. H.-J. Sue 

and A. F. YeeClckU "Study of fracture mechanisms of multiphase polymers 



using the double-notch four-point bending method" , Journal of Material 
Science , volume 28, (1993) fc82ifc;£ftTH<5. ZL<D&ffi\Z"D^T<DMM\$* 

T©MD-ir&ofc 0 ; y^>tft>y$— (¥i2 5 0 5^n» zmrnvT, 2 
~D<Dm£m— <Dtyn&%An, m^x, mi^mm^u— if— :/k t?> 
^^=kD, s&^nBic^t*£tf^&^Tfi#^t*-A (50^x0. 5-r 

>?X0. 25-f>f; 12. 7cmXl. 2 7cmX 0. 6 3 5 cm) COI^JX y i/\Z 
©^□X^y HjHS=0. 2-f>5P (0. 5 0 8cmA» ] , tJ}n^%m<n>WX 
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4, 4' -y*t YU*is-a-*^)V7,^)V^>£*^^&mi\:ZnZ>mm®. 
(tendril-like)09^fl£^T o MMmz, t»Ox^xHfJj&, 0*J^.«\ tbife^J 

n-sjEOL 2000FX ATEMM«^siM^ffl^T, tBna^fe«s©js« v- >&gn^ 

<T7 K(birfurcated)ifi5^lKWna*««»J3nfe. lI«fiti(aoT!& 

1 1 4, 4' -y?b: HD^->- a -^f^fMXO^'J yyJl/X 

A. B&EgBH&OSItig 
KT«)^*^fet, Jft#2 U y bfrffimfcfo&^-Cl 5 OtCMLfc : 

1. 4, 4' -y t h'D^ri/- a-/^Xf JKXOy^J yyJU-f 
1 6 0. 2 3g- (EEW= 179. 3 3 7 ; 0. 89 3l#+yH31) 

2. rh77'Ptf77i;-M-4 9. 0 6g (-OHSfi=2 7 2. 0 

; o . 18 0 y^y— ;nsg) . 

1 5 OrfCjjnj^, 3 0. 7 0g©XJl/77-^75F (T^>tK^^S=4 
3. 0 5 2 5 ; 0. 7 1 3 75>7X^S») ^^PAfCo ^7 7-^7 5 K#JgF 
BLfcm m%a'&m£8ft) , fh7-n-7fJl/*X*-7A7MD#|/- 
h (4 2 2. 5»fl) ©4 0li%>^y-;|/*ttl. 7 0 5UU7h^ (0 
. 0 0 1 9 6 4nol;l^+yKI§!fcOO. 0 0 1 9 8 mol<?)tt£K) £JJPA.> t# 



(48) ^mW- 9-508936 

,£D®!igLfc2 7 0g(7)9ll(7)^ o l/7^-A^^(Z)IIgMcMLfc o Lfc 
#7X£J*kJu BGF Industries, Inc.iOA^Sn, ^tl^tl, X^'HMs.fctf 
tfc±tfK:^HT7 6 2 8 43«fctf 1 6 2 10*»SfL&. "^T, »HD(I 
?BHI!§!£#I^U £!tRK:#LK5 FOCI FilmsfCJ:oTTrTl5$nT^^UPILEX rM 

)©o. oo 4-f >^j?$o^^r ;PATr«^nfcX^-;i/t 0 ^^^-^ i/-A(st 

eeel picture frame) [15. 2 5i" >5 1 I D X 1 5 . IDXO. 2 

5^>^ (3 8. 7 3 5cmX 3 8. 7 3 5cmX 0. 6 3 5 cm) b Tffi&tt 

iZ^ttUMfcZtmLfCo ~D^-T:\ 18. 5frmfrftT. 7°l/X4 1 2 O'C^iP 
llfc o ?a^l2 0tl:il. 7^WLfci, Ii7V7^ffllT, 2 
0 

WLtfffl Lfc^bX^r^i— JUi, 120°CT5BfRfl, 1 4 0 "CTl Ht^l, 1 
6 0 "CT 1 Ptffl, 1 8 OtT 1 P#ra*5«J;tf 2 0 0 t;T 4 fWTf£> o fc. 2 0 0t 
T4B#P H m i^SSST^U, (15. 25<>fxi5. 25 

-f/fxo. 0 6 4^>f) i&flxOttJLfe. 7 = ^-M;^UT©ttSH t^T 

i . ^fc&mmm\z£z>ji7x%K&u&= lsot; 

2 . U L - 9 4 KK^*3WS«Sttl^plW ( 5 |p D n/ 1 0 =55. 7 # ; 

3. ilt3 0^gLfc^(OM^5 : l/>M=0. 0411*%; 

4. h^7 i/-y^ft-2 5 0° F&cfctfl 5 ps i ( 1 0 3. 4 2 1 kPa) \Z 
2R#P B 1fMtU m^X, 5 5 0° FT2 0#«^af«Lfc (solder dip) 1 Of® 
02^>5 1 X3^>5 1 (5. 0 8cmX7. 6 2 cm) <Dt&miZ-D^T&< tlteMMZ 
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ffi&m, KHz 


mm* 




1.00 


5.243 


0.01125 


2.00 


5.215 


0.01269 


5.00 


5.173 


0.01474 


10.00 


5.137 


0.01612 


20.00 


5.098 


0.01721 


50.00 


5.044 


0.01808 


100.00 


5.002 


0.01848 



1#S?¥ 9-508936 





INTERNATIONAL SEARCH 


REPORT 


Intf . .cmJ Application No 

PCT/US 95/01791 


A. CLASSIFICATION OP SUBJFCT M ATTKR 

IPC e G02F1/35 C08G59/18 C08G59/68 






According to International Patent. Q&ssificetiDa (IPC) or to both national daaancaticm and IPC 






B. FIELDS SEARCHED 


Minimum documenCAUori starched (dassifrauon system full u wed hy dasnficALon symbols) 

IPC 6 G02F C08G 


Documentation searched other than minimum documentation to the extent thai such documents arc included in the fields searched 


Electronic d 


L4Lft base consulted during the intcnuUuntl -search (name of data, baa 


c and, where practical 


search term* UMd) 




C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Oufion at document, with kidicanon, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


EP,A,0 328 020 (DOW) 16 August 1989 
see page 31, line 39; claims 
see page 31, line 39; claims 




1-9 
3-9 


X 
Y 


EP,A,0 430 143 (00W) 5 June 1991 
see page 8, line 2 - line 19; claims 
see page 8, line 1 - line 19; claims 




1.2 
3-9 


A 


EP,A,0 473 935 (DOW) 11 March 1992 
see claims 




1 

< 


A 


US, A, 4 717 674 (CH0NG S.P. SUNG) 
1988 

see claims 


5 January 




1 


^ | Further documents are listed in die continuation of box C. 


|X j Patent family 


members art listed 


in annex. 


• Special categories of dud documents : ^ Uttr [locumwl published after the intons-boned filing dale 

. . _ . r- . r , w kl k . M or pnonty dace and not in conflict wnn trie appiicaaon bu; 

A. document defining the gcnertl SUU of the art which is not a ted to understand the principle or theory underiyint (he 

considered to he of particular relevance invention 
*E* eaiijci document but pubusneo on or after trx international 'X' document or particular relevance; the claimed invention 

filing dale cannot be considered novel or cannot be considered to 
"L* document wtacn may throw doubts on priantr claims) or involv* on inventive step when the document it taken alone 

which is cited to establish the publication dale of another *y document of particular relevance; the d aimed invention 

aution or other special mason (as specified) cannot b« eoaddcred to involve an inventive step when the 
"0* document referring to an oral dudosure, ire, eKhibluon or document it combined with one or more other such doeu- 

other means rnents, fuch COmUniQOrt being obvious to a person ski tied 
*P* document published prior to the interna tionxl fUmg date but in the an. 

liter than the priority date claimed 'dT document member of the same patent family 


Daie of the actual completion of tic international search 


Date of mailing of the international search report 


22 June 1995 




2 8. 06. 95 




.Name and i 


-nailing, address of the ISA 

European Patent Office. P.B. Mil fatcnUaan 2 
NL • 2210 HV Rijswijk 
Tel. (-r 31-70)340-2040, Tx. 31 621 epo nl, 
Fax( -r 11-70) 340-3016 


Atahonzed officer 

Deraedt, G 



Farm PCT/lSA/JlO (ucoad theft} (Ally 1 W2) 



HEST AVAILABLE COP % 



(51) 



#*¥ 9 - 5 0 8 9 3 6 



INTERNATIONAL SEARCH REPORT 



Inu .orud Application No 

PCT/US 95/01791 



Patent document 
cited in search report 


Publication 
date 


Patent family 
rnernbcr(s) 


Publication 
date 


EP-A-0328020 


16-08-89 


US-A- 


4925901 


15-05-90 






AU-B- 


650726 


30-06-94 






AU-A- 


1288492 


28-05-92 






AU-A- 


2968289 


17-08-89 






EP-A- 


0553887 


04-08-93 






JP-A- 


1308423 


13-12-89 






US-A- 


5134239 


28-07-92 



EP-A-0430143 


05-06-91 


CA-A- 
IL-A- 
JP-A- 
US-A- 
US-A- 


2030903 
96469 
3177421 
5279870 
5273792 


28-05-91 
30-05-94 
01-08-91 
18-01-94 
28-12-93 


EP-A-0473935 


11-03-92 


JP-A- 


4233934 


21-08-92 






US-A- 


5296570 


22-03-94 






US-A- 


5391651 


21-02-95 






US-A- 


5218062 


08-06-93 






US-A- 


5227452 


13-07-93 



US-A-4717674 05-01-88 US-A- 4885254 05-12-89 



Form PCT/IS A/710 <p*i**>t Umdy <nmi) (July 1993) 



(52) 



#^¥9 - 5 0 8 9 3 6 



(72)fEBiJ# A-h^A, yx-AX-IJl/ 

7* U#£*H^1tXW77566, U-f 

-ry ii5 

7/'J*^*Bx+U-XW77531, 9 fr- 
K /I— 246 
(72)%BJ# £U-f, tf-fU72>-X*f 

h >, h w ;u^-f h 232 



